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(57) Abstract 



The present invention relates to a method for exploiting gas and oil fields and for increasing gas and crude oil output. This method 
comprises placing electrodes into the wells bored in the gas or oil field, sealing the wells with packers and supplying a high-voltage alternative, 
direct or pulse current to said electrodes. This method is characterised in that the wells are sealed with packers at the top of the formation. 
After supplying the electrical current, this method includes adjusting the current and voltage parameters and/or the mutual location of the 
electrodes in order to create an electrical arc between the electrodes located in one or more wells or between electrodes located in two adjacent 
wells. 



(57)Pe+epaT 



ripe/yio>KeH cnoco6 pa3pa6oTKM He0Tera3OBbix MecTopoxAeHtiw h 
yBe/inneHi/ifl CTeneHW n3B/ieseHnq Hecfuw \a ra3a, cor/iacHO KcrropoMy b 
CKBaxMHax, npo6ypeHHbix Ha MecTopoKAeHnn, pa3MeixiaioT 3/ieiapo,abi t 
repMeTH3npytoT hx naicepaMn \a noaaicrr k 3/ieKTpoAaM nepeNieHHbiti, nocTOHHHbiw 
n/in uiMny/ibCHbM tok BbicoKoro HanpflxeHwn, OT/insaJomnuicq Teivi, hto 
cKBaxMHbi repMeTM3npyioT naKepawn Ha ypoBne kpobjih n/iacTOB, n noc/ie noflasn 
3/ie»apnHecKoro TOKa pery/inpyicrr napaMeTpw To«a n HanpaxeHUH n/uinn B3anMHoe 
pacno/ioxeHne 3/ieicrpoflOB una oSecneseHnq B03HMKHOBeHH5i s/ieiorpuiHecKofi ayrn 
Me>KAy s/ieiapoAaMn, pa3MeineHHbiMH b, no MeHbtuew Mepe, oahom CKBaxuHe n/in 
Mexay 3/ieKipoAaMH AByx coceAHMx cKBaxun. 
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Koam, HcnojDwyeMBie juia o6o3HaHemw crpaH-H jibho b PCT Ha THTyjLbHtix jracrax Oponnop, b KOTopux ny6jiH- 
KyroTOi MexAyHapoflHMe s&hbkh b cogtbctctbhh c PCT. 
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Cnoco6 pa3pa6oTKn He<(>Tera30Bbix MecTopoweHUM 
n yBe/inseHnq cieneHu n3BjieseHHfl nefym n raza 

OO/iaCTb TSXHHKH 

H3o6peTeHne othocwtch k o6/iac™ ropnoM npoMbiw/ieHHocTw, a i/iMeHHO, 
k cnoco6aM pa3pa6oTKn v\ yBe^nMeHun deneHu nsB/ieneHwa ncxne3Hbix 
MCKonaeMbix H3 3eMHbix Heap n, b nepByio osepe/ib, He$™ 1/1 ra3a. 

npeilli JgCTBVIQillMM VDOBeHb TeXHHKTi/1 

H3BecTHbi cnoco6bi pa3pa6oTKn n yBe/inseHHH cTeneHi/i ui3B/ieseHHfl HecJ)Tvt 
w ra3a W3 n/iacTOB MecTopoxcaeHi/ifi c noMombio nojaann b rmacTbi ropasei/i BOflbi 
nnn neperpeToro napa juih noBbiweHwq BHyTpwrnacTOBoro AaB/ieHna v\ 
TeMnepaTypbi, mto noBbiujaeT npnTOK uefyiw \a raza k CKBaxwHaM, npo6ypeHHbiM 
Ha rmacT. lame cnocofibi sb/ihiotch BecbMa TpyaoeMKHMn n no3Bo/iaioT 
yse^nsMTb CTeneHb i/i3BJieHeHi/ifl nefym n ra3a To/ibKO Ha 10-20%, hto AB/ifleTcfl 

HeflOCTaTOHHblM. 

Hai/t6o/iee 6s\\azk\au aHajioroM npeartaraeMoro H3o6peTeHna qBiiaeTCH 
a^eKTpoTepMUHecKMM cnocoQ Ao6biHH He<t>™, BtonosaioiUMM 6ypenwe Ha 
MecTopoweHHn cKBaxuH, pasMemeHne b hux 3/ieicrpoAOB, repMeTHsauwo 
cKBaxnH naKepaMW m noAany k 3/ieiapoAaM a/iejcrputHecKoro TOKa (cm. naienj 
CLUA No 2795279, 1957r\). ripw npoxoxAeHuu a/ieiapusecjcoro TOKa nepe3 
npoayianBHbM rmacT rpohcxoaht pasorpes ruiacTa c noc/ieayiomuiM 
TepMnwecKMM pa3/io>KeHneM ropranux BemecTB c o6pa308aHueM KOKcoeoro 
ocTaTKa. OAHaKo stot cnoco6 Taoce ne o6ecneswBaeT AocrraTOHHoe yBe/inneHue 
deneHU uisBjieneHHa He*™, rasa n Apyrwx no/iesHbix ncKonaeMwx 143 rviacTOB. 

PacKDbiTUR M3o6peTeHMg 

3aAaHew, Ha peujenne KOTopotf Hanpas/ieHo HacTosmee H3o6peTeHue t 
aB/iaeTcs noBbiujeHne scJxfreKTHBHOc™ pa3 P a6oTKM He<|>Tera30Bbix 
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MecTOpoweHUM 3a cneT 3HaHHTe/ibHoro yBe/inneHnq crreneHu K3BJieHeHnq 
He<J)Tn t ra3a n Apyrux nojie3Hbix MCKonaeMbix H3 n/iacTOB. 

riocTaB/ieHHaq 3aAana peiueHa b cnoco6e pa3pa6oTKM HecJ)Tera30Bbix 
MecTopoxAeHMM, KOTopbiui BK/i(OHa6T b ce6a c/ieAyiomyio nocjie^oBaTe/ibHocTb 
onepaunM. B cxaaxiiHax Ha He<J>Tera30B0M MecTopoxAeHww, npo6ypeHHbix ao 
noHBbi He(J>TeHocHoro (ra30HocHoro) n/iacTa pa3MewaioT sAetapoAbi, 3aTeM 
repMeTW3npy(OT cKBaxuHbi c noMombio MseecTHbix ycTpofiCTB - natcepoa Ha 
ypoBHe KpoB/in rmacTOB, n noAam Ha aneiapoAbi nepeMeHHbirt, nocToaHHbirt 
hjih nMny/ibCHbiw 3/ieKTpMMecKHM tok BbicoKoro HanpqxeHwq. 3aTeM 
pery^npym napaMeTpw Be/iwnnHbi TOKa n HanpqxeHHq u/n/iw B3awviHoe 
pacnonoxeHwe aJietapoAOB a/i* oOecneseHnq B03HHKH0BeHnfl 3/ieKTpnsecKOM 
Ayrw MexAy a/ieiapoAaMn, pa3MemeHHbiMn b, no MeHbLuew Mepe, oahow 
cKBaxuHe \AtUA MexAy a/ieiapOAaMn AByx coceAHwx CKBaxuH. 

B KanecTBe anetapoAOB MoryT 6biTb ncno/ib30BaHbi o6caAHbie Tpy6bi 
CKBaxnH, Apyrne MeTa/i/innecKne KOHCTpyKUHn cKBaxi/iH (6ypoBow cTas, ctbb 
cTa/ibHbix Tpy6 w APyrne), win cneuna/ibHo pa3MemaeMbie /yiq stow ue/in 

3/ieKTponpOBOA^LUHe KOHCTpyKUHM. 

B c/iynae, ec/in HeoSxoAWMo yBe/inwi/iTb CTeneHb n3B/ieHeHnq He<t>™, ra3a 

TO/lbKO H3 OAHOM CKBaXUHbl, TO TOK HOAaiOT TO/lbKO Ha 3JieKTp0Abl 3T0M 

CKBaxuHbi. npn 3tom s/ieicrpi/iHecKyio Ayry uejiecoo6pa3Ho aaxuraTb 
nocpeACTBOM pacn/iaB/ieHnq BCTaBKn Me>KAy aneiapoAaMw w/iw paaBeAeHneM 

KOHTaKTOB 3/ieKTpOAOB B 3T0M CKBaXMHe C OAHOBpeMeHHbIM HOBblUjeHHeM 

HanpqxeHi/m noAaBaeMoro TOKa. Ecnw o6pa6oTKe noAeepraeTcq Becb n/iacT, to 
3/ieKTpnHecKyKD Ayry uenecoo6pa3Ho aaxuraTb nyTew npeABapiiTe/ibHoro 
pa3orpesa 3/ieKTponpoBOAHoro c/ioa rmacTa win nyTeM npo6oq npoiviexyTKOB 
MexAy 3/ieKTp0AaMM AByx coceAHnx CKBaxi/iH npn noBbitueHun HanpqxeHwa Ha 

Hl/IX. 

Rznee. noc/ie saxnraHnq s/iexTpHMecxo* Ayrui b nepsbix AByx coceAHMX 
CKBaxuHax HanpaxeHwe saxwraHwq a/iexTpnsecKO* Ayrn MoxeT 6biTb noAaHo Ha 
3/ieKTpoAbi, pacno/ioxeHHbie a APyrnx coceAHnx CKBaxnHax MecTopoxASHnq, m, 
TaKMM o6pa30M. aaxnram a/iexTpwHecxne Ayrn M e*Ay coceAHUMn 
CKBaxunaMn Ha pa3/inHHbix ynacTxax MecTopoxAennq. 3aT6M a/iexTpusecxwe 
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Ayrw nepeMemaraT b npocTpaHCTBe anacTOB b HeoSxoAHMOM nopnaKe n 
noc/ieAOBaTe/ibHOCTM, ajih Hero noAatoT HanpaxeHne 3axnraHi/ia Ayr Ha 
a/ieiorpoAbi hobwx coceAHnx CKBa>KHH MecTopo>KAeHMfl \a oTK/i KDMatoT HanpaxeHne 
Me>KAy TeMU cKBaxi/iHaivin, Ha KOTopbix a^eiapuHecKne Ayrn yxe rop&nn. 
5 nocneAOBaTe/ibHOCTb noAK/HoseHnq hobwx CKBaxi/iH k npoueccy ropeHna 
a/ieicrpuHecKi/ix Ayr b nnacTax onpeAe/iaicrr jiui6o hcxoah i*3 bo3mo>khoctvi 
paBHOMepHoui o6pa6oTKn wmm scew nnomaAn nnacTOB Ha AaHHOM 
MecTopo)KAeHnn, /iw6o B cnysaax c/io>KHbix reoJiornnecKi/tx ycnoBnw 3a/ieraHna 
rinacTOB MecTopo)KAeHnfl hcxoah H3 ocoSeHHocTew 3ajieraHMfl rmacTOB. 
10 BpeMP BHyTpun/iacTOBoro ropeHi/ifl a/ietcrpuHecKHX Ayr Ha pa3/inHHwx 

MeCTOpOKAeHUiqx 6yAeT pa3/lHHHblM B 3aBHCHMOCTW OT ^HSMKO-MexaHUHeCKMX, 

3neKTpnHecKiix xapaKTepucTHK n/iacTOB, cocTaBa n Bi/ma no/ie3Horo 
ncKonaeMoro, HanpqxeHHO-AecfeopMi/ipoBaHHoro cocToaHnq catvwx rmacTOB n 
BMematomux hx ropHbix nopoA, reonornsecKMx ycjioenii 3aneraHHfl rinacTOB n 

15 p^Aa Apyrux ct>a»cropoB. B Ka>KAOM KOHKpeTHOM c/iysae BpeMfl ropenm 
3/ie<rpnMecKMx Ayr we>KAy coceAHWMH CKBaxwHaMn b n/iacTax MecTopoxAeHnw 
ycTaHaB/inBaraT 3KcnepnMeHTajibHbiM nyieM c oAHOBpeMeHHbiMn 3aMepaMH 
BHyTpunnacTOBoro AaB/ieHna n TeivinepaTypbi, a TaKxe nyTeM /ia6opaTopHoro n 
MaTeMaTunecKoro MOAe/inpoBaHnq AaHHoro npouecca a 3aAaHHbix yc/ioBnax 

20 An« AOCTM)KeHnq MaiccwMa/ibHoro acjx^eiaa n yBe^nneHnq crreneHu \A38neneHm 
no/ie3Hbix HCKonaeMbix H3 n/iacTOB. B Heo6xoAMMbix cnynaqx B03M0)KHa 
MHoroKpaTHaq o6pa6oTKa rmacTOB 3/ieicrpnHecKHMn Ayraivin nepe3 
HeoSxoAMMbie BpeMeHHbie i/u-rrepBa/ibi noc/ie HHTeHCHBHow AoSbinn no/ie3Hbix 
ncKonaeMbix H3 n/iacTOB, HanpuMep, HTo6bi noAAepxaTb 3aAaHHbie nnn 

25 Heo6xoAHMbie AaB/ieHt/tfl n TeMnepaiypbi HecfcTH m ra3a b n/iacTax a/ih 
Han6o/iee no/iHoPt nx cmcaMKH M3 MecTopoxAeHna. 3to oco6eHHo ajaya^bHO b 
c/iysae Ao6bNM W3 rinacTOB Bfl3Kow He<t)TM win npn oTKanKe ra3a i/t3 
B/iaroHacbiiueHHbix cKBaxwH c hh3kmm rmacTOBbiM AaB/ieHneM, TaK ok ra30Bbie 
CKBaxi/iHbi b TaKi/ix c/iynaflx MoryT caM03aAaBJWBaTbCfl boaow, nocTynatomew H3 

30 rmacTOB BMecTe c ra30M. 
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nepeneHh cbi/iryp ^epr^Rvi 

CymHocTb n3o6peTeHnq noacHfleTCH Ha sepTexax, rAe: 
Ha cjwr. 1 M3o6paxeH pa3pe3 Maccnea ropHbix nopoa, cxeMa 
pacncmoxeHi/ia naKepos w s/ieiapoAOB a CK8axnHax n npouecc 3a>t<nraHi/ifl 
5 aneiapuMecKOM Ayrw; 

na ct>nr. 2 npuBeaeHa cxeMa nepeMemeHna v\ pa3BopoTa anetcrpuMecicnx 
Ayr b npocTpaHCTBe nnacTa Ha MecTopoxAeHi/in no/ie3Hbix ncKonaeMbix. 
BaokiaHTbi QCvmecTBJieHng u3 n6peTeHnq 

Ha HecJ>Tera30B0M MecTopoxAeHnn (cjwr. 1 ) n/iacr b noAaB/mromeM 

10 6o/ibujMHCTBe c/iynaeB nMeer anoxHoe c/ioncToe cTpoeHne \a coctomt m 
ra30HocHoro cjioh 1, HecJrreHocHoro c/ioh 2, BOAOHocHoro ancm 3 b nowBe 
anacTa, oAHoro win HecKo/ibKnx nponnacTKOB 4, pacno/ioxeHHbix b 
pa3^MMHbix c/ioflx nnacTa n, same Bcero, wMeiomwx 6o/iee BbicoKyio 
aneicrponpoBOAHOcTb, neu caM rinacT. Ha cfrnr. 1 un<})poii 5 o6o3HaneHbi 

15 naKepbi, KOTopbiMn CKBaxwHbi A n 5 HaAexHo repMeTH3npyioTCfl, HTo6bi 
nepeKpbiTb AocTyn KwanopoAa B03Ayxa b nnacT b npouecce ropeHna 
aneiapuMecKux Ayr. KpoMe 3Toro, naKepbi c/iyxaT a/is raweHi/tfl b cKBaxwHe 
3iieKTpornAPaB/insecKoro yAapa, B03Hw<aiomero npn pa3XMraHMw Ayrn e 
KaxAoti OTAe/ibHOM cKBaxMHe, naKepbi n3B/ieKaiOTCfl H3 cKBaxnH noc/ie 

20 oKOHMaHUfl o6pa6oTKn anacTa a/ietcrpusecKHMH AyraMU MexAy coceAHMMM 
CKBaxMHaMM, a ao 3Toro c/iyxaT eme h 3ar/iywKaMH aha necJjTM n ra3a, 
AaB/ieHne n TeMnepaTypa KOTopbix noc/ie o6pa6oTKM n/iaciOB 3/ie tap usee kmmh 
AyraMM pe3Ko B03pacTaeT. 

06caAHbie Tpy6bi 6 b OTAe/ibHbix anysaqx MoryT 6biTb ncno/ib30BaHbi a 

25 KasecTBe OAHoro M3 3/ieicrpoAOB, hto nMeeT MecTo Ha CKBaxwHe A. 
SneKjpmecmiA tok MoxeT TaioKe noABOAHTbcq k 3/ieicrponpoBOAHOMy c/ioio b 
n/iacTe no CTaBy M3 MeTa/uinsecKi/ix Tpy6 14, 6ypoBOMy craBy n/iw APyroMy 
3/ieicrponpoBOAHOMy o6opyAOBaHnio CKBaxwH. B cKBaxnHbi MoryT 6btTb TaKxe 
ydaHOB^eHbi cneuua/ibHbie s/ieicrpoAbi 7. Ha <})wr. 1 import 8 o6o3HaneHa 

30 3/ieiorpnHecKaq Ayra b CKBaxi/iHe A MexAy 3/ieicrpoAOM m o6caAHOtf Tpy6ow b 
KanecTBe BToporo s/ieicrpoAa npn ee 3axnraHwn TO/ibKo b oahom CKBaxi/iHe A, 
unctjpow 9 o6o3HaMeHa 3/ieiapnMecKaq Ayra b npeAe/iax n/iacta MexAy AByMa 
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coceAHUMw CKBaxuHaMM Am B, a uncfjpoii 1 0 - sjieicTpitHecKafl Ayra Me>KAy AByMH 
3/ieicrpoAaMH 7 TonbKO b oahom cKBaxuHe B npn ncno/ib30BaHww nnaBKOM 

BCT3BKH, COeAMH?lK3meM 3/ieKTpOAbl 7 A/W 3a>KHraHWfl AyrH. BblCOKOBO/lbTHbie 

Ka6e/in 1 1 , nepeAaiomne tok BbicoKoro HanpqxeHUH Ha anetapoAW 7, 
5 noAcoeAHHeHbi k nepeABi/iXHbiM nHAyKUHOHHbiM eMKocmM uni/i moluhhm 
KOHASHcaTopaM, mva ncTOHHUKaM nivtnynbCHoro HanpaxeHUfl 12 ajih 
HaKonneHnfl 3/ieKTpnsecKow 3Hepri/iw Ha noBepxHoc™ 3eM/in n pa3MeiueHHbix, 
HanpuMep, Ha waccH aBTOTHranew- B csoio onepeAb, nepeABuxHbie eMKocru m 

HCTOMHUKM MMny/lbCHOrO HanpJOKeHHfl COeAKHeHbl C nOCTOflHHOM /lMHMetl 

10 3/ieKTponepeAas 13 jxna nocTOflHHoro HaicormeHUfl v\ noAAepxaHt/ta npouecca 
ropeHnq 3/ieKTpnHecKnx Ayr b nnacTe. JQ/in 3axwraHi/ifl n noAjaepxaHwq 
aneiapuMecKHx Ayr b rmacTe ncno/ib3yiOT Taicxe hctohhhkm nepeMeHHoro Toica 
npoMbiiuneHHOw sacTOTbi. 

Ha <pu\r. 2 noica3aHa noc/ieAOBare/ibHocTb noAK/iraMeHuq HOBbix CKBaxwH n 

15 oTJOiKDMeHMH npeAbiAymnx CKBaxHH, Me>KAy KOTopbiMM n/iacT y>Ke o6pa6oTan 

3/ieKTpHMeCKMMUt AyraMM, TAe 3/ieKTpOAbl CKB3)KMH 1 y*e OTKJliOHeHbl OT 

hctomhukob noAasi/1 TOKa BbicoKoro HanpnxeHnq, 3/ieicrpoAbi CKBaxuH 2 
noAKJiioMeHbi k MCTOMHMKaM \asva cem TOKa BbicoKoro HanpqxeHMfl m MexAy HUMH 
ropsrr 3/ieKTpnMecKne Ayrn bo BHyTpun/iacTOBOM npocTpaHCTBe, a cunosbiMn 

20 /ihhi/ibmh no<a3aHo pacnpocipaHeHne sneicrpHMecKoro no/ia. CKBaxuHbi 3 
noAroTOB/ieHbi jxnn 3axnraHHfl a hhx snetcrpi/iHecKnx Ayr h nepeiviemeHnfl wx bo 
BHyTpurtnacTOBOM npocTpaHCTBe b HanpaB/teHnn, yica3aHHOM cTpe/iKawn. B 
c/io>KHbix reojion/tsecKMx yonoBunx 3aneraHna n/iacTOB 3aAajOT Heo6xoAHMbM 
nopaAOK v\ noc^eAoaaie/ibHocTb o6pa6oTKM rmacTOB MecTopoacAeHiw 

25 3/ieKTpnMecKHMw AyraMH. 

ripeAnaraeMbiM cnoco6 pa3pa6oTKM HecJ>Tera30Bbix MecTopoxAeHHtf w 
yBennseHra crreneHi/i i/i3BneHeHHfl Hec^TM, ra3a n APyrux no/ie3Hbix wcKonaeMbix 
H3 3eMHbix neAP npuMeH^fOT cneAytouxnM o6pa30M. 

Ha nto6bix MecTopoKAeHtiax MoryT wueTb MecTO ABa BapnaHTa cuTyaunw. 

30 flepsaq cuTyauna - KorAa Ha hobom MecTopojKAeHHH noc/ie 6ypeHHfl cepnw 
pa3BeA0MHbix cKBaxnH Ha nnacT CTaHOBHTca n3BecTHO, mto AaB/ieHne He<J)Tn unw 
ra3a b nnacTe HeBbicoKoe, win nMeicrr wecTo BR3Kne HecJ)Tit, TpeSyiomne 
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pa3orpeea, i/ltim xe MMeioT MecTO abicoKne MexaHnsecKne HanpaxeHWH b cbb3h 
c 6o/ibiuoii r/iy6nHOM 3a/ieraHnq rinacTa, KOTopbie npwBOAflT k 6bicrrpoMy 

CMWKaHUlO TpeLUMH M nop B OKO/lOCKBaXUHHOM npOCTpaHCT8e H CHUIXeHHIO 

ne6\ATa cKBaxwn. B sthx onysaflx npeAnaraeMbitf cnoco6 ncno/ib3yfOT nepea 
5 Hasa/ioM SKcrxnyaTauwn HOBoro MecTopoxAeHwq. RpuseM Ha p«fle yMacTKOB, r^e 
onacT yxe o6pa6oTaH 3/ieKrpnsecKWMH AyraMM, moxst HaMUHaTbca 
npoMbiiuneHHaa Ao6biMa, a Ha ocTa/ibHbix ynacTicax rinacTa o6pa6oTKa MoxeT 
npoAo/ixaTbca no Mepe 6ypeHnq hobux cKBaxi/tH Ha onacT napa/i/ie/ibHo c yxe 
pa6oTaioinnMH no Ao6bise He<Jrrn \ai\\a ra3a CKBaxi/tHaMt/t. 

10 BTopaq cuTyaunR - Koraa Ha dapoM MecTopoxAeHMw 3HaHHTe/ibH0 ynan 

Ae6nT cymecTByraiunx m mhtghcmbho 3Kcn/iya™pyeMbix b npow/iOM cKBaxi/iH, 
ho M3BecTHo, HTo 3anacw HecJjTn w ra3a eme 3HaHHTe/ibHbie n Heo6xoflMMO 
yBe-nuMMTb BHyTpun/iacTOBoe aaB/ieHne n TeiunepaTypy M3BJieMeHnq H3 

Heap ocTaBiunxcfl 3anacoB. 

15 B o6enx CMTyaunflx cKBaxuHbi, npo6ypeHHbie ao noMBbi n/iacTa 

repMeTH3wpyioT naKepaMn 5 Ha ypoBHe KpoBiiw n/iacia n npeABapi/rre/ibHo 
pa3MemaioT b hmx sneiapoAbi 7. Ec/ih HaAO 3axesb 3/ieicrpnMecKyio Ayry 

TOJlbKO B OAHOll CKBaXMHe 6, TO 3/ieKTpOAW 7 COeAUHfllOT MeXAy C060W 

anaBKow BCTaBKOM, paccnuTaHHOM Ha onpeAe/ieHHyto Be/iusnHy TOKa, a 3areM Ha 
20 hux noAaraT tok BbicoKoro HanpaxeHwa u npw noBbiweHi/w HanpaxeHi/tfl m cw/ibi 
TOKa noc/ie pacnnaB/ieHHfl BCTaBKn MexAy 3/ieicrpoAaMH 3axt/traeTca Ayra. Ec/in 
HaAO 3axesb 3/ieicTpnHecKyto Ayry MexAy AByMq coceAHMMn CKBaxuHarvtM 
MecTopoxAeHwq, to s/ieiapoAbi 7 pa3MemaioT b c/ioe n/iacTa, 06/iaAaiomero 
Han/iynujeM s/ieiaponpoBOAHocTbio n o6ecneMHBaioT HaAexHbirt koht3kt c stum 
25 c/ioeM. B no Aa b/i n 10 me m 6o/ibUjnHCTBe c/iynaeB 3thm c/ioeM qB/iaeTCfl 
BOAOHocHbiM c/iow, 3a/ieraiomn£i b noMBe nnacra. B T3kom c/iynae s/ieicrpoAw 
7 pa3MemaKDT b BOAe, 3anoj7Hfljomew cKBaxwHy b cMecu c He4>Tbio n ra30M b 
npocTpaHCTBe ao HUXHero Topua natcepa. Hecjrrb, ksk 6onee jiencww KOMnoHeHT 
cMeci/i, 0Ka3biBaeTc« BBepxy cTon6a xhakocth, a BOAa - BHH3y. 
30 ripw noAane TOKa BbicoKoro HanpaxeHna Ha 3/ieiorpoAbi 7 sepe3 

coeAHHHTe/ibHbie BbicoKOBo/ibTHbie Ka6e/in 1 1 ot nepeABMXHbix wctohhukob 
MMny/ibCHoro HanpqxeHnq n MomHbix ewKOCTew 12, b c/iysae 3axnraHnq 
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3/ieKTpnMecKOM ayrn To/ibxo b oahom cKBaxuHe B, nponcxoAUT pacnnaB/ieHwe 
BdaBKH, coeAWHutomew 3/ieicrpoAbi 7 u\ Mexjiy humm b CKBaxwHe 6 B03HHKaeT 
aneiapuMecKan Ayra 10. B c/iynae, KorAa oahmm M3 3/ieKTpoAOB HB/iaioTcfl 
o6caAHbie rpy6bi 6 cKBaxwHbi, noone noAann to Ka BbicoKoro HanpaxeHitfl 
5 3/ieicrpoA 7 otboaat ot o6caAHbix Tpy6 6 w pa3pbiBaioT KomaKTbi MexAy 
humm, b pe3ynbTare Hero Toxe B03HHKaeT 3/ieicrpi/mecKaH Ayra 8 b 
CKBaxMHe A. ripn 3axwraHnn 3/ieKrpnMecKow Ayrn MexAy AByMA coccahmmh 
CKBa>KMHaNU* MecTopoxAeHUfl noBbiiuaioT HanpqxeHne Ha ajieiapoAax 7 coceAHwx 
cKBaxnH ao TaKoPi cTeneHu, mto nponcxoAUT npo6ow nnacia no c/iokd c 

10 MaKCHMa/lbHOM 3/ieKTponpOBOAHOCTbK) ( BOAOHOCHOMy CJIOJO), H/1H 

npeABapnTe/ibHO pa3orpeaaioT Han6o/iee s/ietcrponpoBOAHbiw c/iow rinacTa h npw 
noAAepxaHnu Heo6xoAHMoro HanpaxeHUfl Toxe 3axwraeTCfl a/ieicrpuHecKafl Ayra 
9 MexAy CKBaxuHaMM AnBc TeMneparypotf n/ia3Mbi b Hew ao agcatkob 

TbICHH rpaAyCOB no Ue/lbCMIO B 33BHCHM0CTH OT BeJIWHMHbl HOMI/tHa/lbHblX 

15 tokob. CKopocTb HapacTaHi/iq HanpqxeHwq n MaKcuMa/ibHoe ero 3HaHeHne 
3aBHc^T ot napaMeTpoB snejorpumecKoiTi uenn. MeM 60/ibiue paccTOAHne MexAy 
3/ieKTpoAaMH OTAe/ibHbix CKBaxHH, TeM 60/ibwe SyAeT MaKCHMajibHoe 3HaMeHne 
ycTaHaB/inBaiOLuero Ayry HanpflxeHMH. C yBe/iUMeHneM AaB/ieHi/m 
TeMnepaTypa n/ia3Mbi noBbiwaeTCfl. flpn TOKax ao 10000 A Ayra ropwT b 

20 pacceaHHOM BHAe, a npn 6o/ibiuMX TOKax - b cxaTOM bmag. 3/ieKTpnMecKaa Ayra 
HB/iaeTCfl oahum M3 bmaob pa3paAa b ra3ax hjim napax, KOTopbitf 
xapaKTepn3yeTca 6onbiiiOM nnoTHOCTbio Toica, He6o/ibLUHM naAeHneM HanpaxeHnq 
b cTBo/ie Ayrn \a BbicoKow TeMnepaTypow. B cbh3M c TeM, mto jiio6afl 
3/ieKTpnHecKaa uenb o6/iaAaeT MHAyKTMBHOCTbto v\ eMKOCTbio. to nyTeM 

25 BionoMeHnq b AaHHyto uenb Aono/iHHTe/ibHbix orpoMHbix MHAyKTMBHocTew i* 
eMKOCTew Ha noBepxHocTM 3eM/in Ao6nBaioTCfl 3anaceHH5? 3HaHMTenbHow 
sneiapoMarHHTHoti SHeprnu, KOTopaa npn pa3MUKaHHn uenn nepeMeHHoro too 
ocBo6oxAaeTc^ i/i nepexoAm b Ten/ioByto SHeprwo, nacTb ee nepexoAUT b 
Apyrne BHAw 3Heprnn t a B03Hi/iKiijafl s/ieiapusecKaa Ayra u oKpyxaiomaa ee 

30 cpeAa ABrmioTCH 3Hepronor/ioTMTe/iflMn. ilosTOMy b OKpyxajomew Ayry cpeAe 
nponcxoAMT ncnapeHute xmakom m TBepAoi/i cocTaBJifliomnx rwacrra w BMeLuaiomux 
nopoA 3a cpasHMTe/ibHO He6ojibtiJwe npoMexynoi BpeMeHM npn oneHb Bbicoxoii 
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TeMnepaiype. Bee sto npusoam k 3HannTe/ibHOMy noBbiujeHHio 
BHyTpunnacTOBoro aaB/ieHM« n eme 6o/ibweMy B03pacTaHHK> TeMnepaTypu 
n/ia3Mbi B ropamett Ayre, nosTOMy b rinacTe ropflT Ayrn oseHb BbicoKoro 
AaB/ieHMfl n TeMnepaTyp, KOTopwe nepeMemaioTCA bo BHyTpun/iacroBOM 
5 npodpaHCTBe b 3aAaHH0M nopaAKe n noaneAOBaTe/ibHocTH, o6pa6aTb!Baa ero Ha 
Bcew nnn 3aAaHHOui Mac™ rmomaAM MecTopoxAeHna, hto npuBOAUT k pe3Kowy 
M3MGHeHnio HanpaxeHHo-AecfcopMi/ipoBaHHoro m TeMnepaTypHoro cocToqHuq 
rinacTa no/ie3Horo MCKonaeivioro n BMemaiomi/ix ero nopoA. H3MeHfleTca 
cudeMa TpemuH n nop, noflBJiatOTca nycTOTbi h cso6oAHbie npocipaHCTBa b 

10 nnacTe 3a cseT ncnapeHnq TBepAbix w >khakhx cfc>a3 f mto noc/ie rauienm Ayr 
npuseAeT k eiue OAHOMy nepepacnpeAe/ieHHio Hanpa>KeHnii ot ropHoro 
jxasflenm m 3T0 TO)Ke no/io>KuiTenbHo CKaxeTcn Ha yBennseHnn npmoKa HecJ)TH 
m ra3a b cKBa>KHHbi. Bfl3K0CTb He4>™ b sHaMHTenbHout cTeneHM 6yAeT cHwxeHa, 
Bbi>KxeHbi CMO/mHbie \a napa<t>HHOBbie cocTaajifliomne HecjDTn b nopax m 

1 5 TpemnHax. 

06pa6oTKa Hec|)Tera3OH0CHoro n/iacTa snetapusecKHMM AyraMi/i b 
npeAenax MecTopo>KAeHMa MoxceT 6biTb npi/ipaBHeHa c tomkm 3peHna cHuxeHnq 
ropHoro na&nenm k noA3eMHow oipa6oTKe 3amnTHoro n/iacia Ha yro/ibHbix 
MecTopo>KAeHii«x, KorAa c phaom pacno/ioxeHHoro n/iacTa CHUMatoTca 
20 HanpaxeHUfl ot ropHoro AaB/ieHWfl m oQ/iersaeTCfl ero Aera3aunfl. Ho, KpoMe 
3Toro, b npeAnaraeMOM cnoco6e npwcyrcTByeT eme ue/ibiw pha 3HasnTe/ibHbix 
npenMymecTB. 

B more, noane o6pa6oTKn HecfrrerasoHocHoro n/iacia MecTopoxAeHwa 
3/ieicrpMMecKHMM ayraMw pe3K0 B03pacTaeT cieneHb M3B/ieHeHna 1/13 Hero 

25 Hect>TM \a ra3a, mto no3BO/iaeT B03poAMTb k npoMbiw/ieHHOM 3KcrinyaTam/tn 
Aaxe AaBHo OTpa6oTaHHbie MecTopoxAennq npn Ha/insi/in b hhx eme He 
M3B/ieMeHHbix 3anacoB HecfDTn n ra3a u npn6/ii/i3HTbca k, npaKTHsecKH, 
no/iHOMy i/i3B/ieHeHWO 3Tmx 3anacoB H3 MecTopo>KAeHnt?i kbk cTapwx, TaK h 
HOBbix, Ta< ok o6pa6oncy nnacTOB MecTopoxAeHMM 3/ieKTpMMecKMMH AyraMn 

30 mo)kho ocymecTB/i^Tb MHoroKpaTHo Mepe3 Heo6xoawMbie BpeMeHHbie wm-epBa/ibi. 

TaKMM o6pa30M t npeA/ioxeHHbirt cnoco6 no3BO/ifleT no/iysnTb 
3HaMi4Te/ibHbiM SKOHOMUHecKMw sc^eicr npn ero ncno/ib30BaHMM m qB^qeTcq 
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3KO/iornsecKi4 MUdbiM cnoco6oM. Ero mokho ycneiuHO ncno/ib30BaTb jp/ih 
noA3eMHOM ra3nct)HKaunn yro/ibHbix n/iacTOB, hjo 3HasnTe/ibHo noBbicm 
deneHb n3B/ieKaeMocTn yr/ia 113 3eMHbix HeAP, no3Bo/im 3HaHHTe/ibH0 
yMeHbUUHTb 3arp«3HeHne oKpyxaiomert cpeAbi BpeAHbiMn oTxoAaMU ropHotf 

5 npOMbttU/ieHHOCTH (OTBa/iaMU nopOAbl, OTKaMaHHUMW nOA3eMHblMH BOAaMH H3 

CKBaxuH n ropHbix Bbipa6oTOK c BbicoKUM coAepxaHMeM cepbi u Apyrux 
BpeAHbix npuMecew, nonaAaiomHX b BOAoeMbi) n ynyMWWb 3KO/iornfo 
TepputTopuM, Ha KOTopbix 3aneraioT no/ie3Hbie ncKonaeMbie. C noMombio 3Toro 
cnoco6a mokho TatOKe yHtmoxmb noA3eMHbie 3axopoHeHHfl n Morn/ibHWKM c 

10 OTxoAaMU BpeAHbix paAnoaKTMBHbix m xuMMMecKnx BemeciB, oKurafl m ncnapflfi 
nx noA 3eM/iert b nna3Me a/ietapusecKHx Ayr 6e3 AocTyna Kwc/iopoAa 
B03Ayxa ( m npenflTCTBya, TeM caMbiM, mx pacnpodpaHeHHio noA3eMHbiMH boa3mm 
b Apyrne MecTa. flpeA/iaraeMbiM cnoco6oM mo>kho AoSwrbca Bbin/iaB/ieHun b 
noA3eMHbie BbipaSoTKH M3 pyAHbix xi/tn. Ten m jihh3 MeTa/i/ioB, Hanpi/iMep, 

15 TaKi/ix KaK3onoTo ( cepe6po n APyrux, o6/iaAatomnx oseHb BbicoKOM 
3/ieiaponpoBOAHOCTb(a 
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1 

2 OOPMY/IA H30EPETEHHH 

3 

4 

5 1. Cnoco6 pa3pa6oTKM HecJnera30Bbix MecTopoxAennw n yse/iMMeHnq 

6 deneHu n3B/ieMeHwq He<t>™ h ra3a, cor/iacHo KOTopoMy b cKBaxuHax, 

7 npo6ypeHHbix Ha MecTopoxAeHnw, pa3MemaioT sjieicrpoAbi, repMeTH3npym nx 

8 naKepaMw n noflaioT k 3/ieiopoAaM nepeMeHHUti, nocraqHHbirt i/mn 

9 HMny/ibCHbiui tok BbicoKoro HanpaxeHHq, OT/iHnaiomi/iMcq TeM, hto 

10 ciCBaxuHbi repMeTH3npyioT naicepaMU Ha ypoBHe kpob/im n/iacTOB, n noc/ie 

1 1 noflaMM aneiapuMecKoro TOKa pery/inpyioT napaMeTpbi TOKa m HanpqxeHwq w/nnw 

12 B3anMHoe pacno/ioxeHne 3/ieicrpoAOB nna o6ecneneHnq B03HHKH0BeHwq 

13 a^eKTpusecKOM Ay™ MexAy 3/ieicrpoAaMn, pa3MemeHHbiMw b. no MeHbuuetf 

14 Mepe, oahom CKBaxuHe n/ii/i Mexay 3/ieicrpoAaMH AByx coceAHwx CKBaxwH. 
15 

16 2. Cnoco6 no n. 1,OT/iuHaiomnwcq TeM, hto 3/ieKrpnMecKne Ayrn 

17 3axnram nocpeACTBOM pacn/iaB/ieHi/iq BCTaBKM MexAy 3/ieicrpoAaMn min 

18 pa3BeaeHueM KOHTaicroB aneiapoAOB b oahow CKBaxuHe, w/iw nyTeM npo6oq 

19 npoMexyTKoe MexAy a/ieicrpoAaMw AByx coceAHwx cKBaxwH npn noBbiweHnw 

20 HanpaxeHwq Ha hmx. 
21 

22 3. Cnoco6 no n.1, otji MsaiomMftcfi TeM, hto a/ieicrpwHecKne Ayrw 

23 saxuraraT MexAy 3/ieKTpoAaMn b HecKO/ibKnx napax CKsaxwH MecTopoxAeHU* 

24 mb Heo6xoAMMow noc^eAOBaTe^bHocTn MeHqjoT napu ckbsdkmh, MexAy kotopumh 

25 3axwraioT 3/ieKrpi/iHecicne Ayrn bo BHyTpuin/iacTOBOM npocTpaHCTBe. 
26 

27 4. Cnoco6 no al.oT/inHaraiuniicfl TeM, hto npn Heo6xoAWMOc™ 

28 noAAepxaHnq 3aAaHHbix se/iMHWH BHyTpwn/iacTOBoro AaB/ieHnq w TeMneparypbi 

29 H ect>™ u rasa, npouecc o6pa6oTKn n/tacTOB 3/ieiapi/tHecKWMn AyraMM noBTopqiOT 

30 MHoroKpaTHo nepes Heo6xoAHMbie BpeMeHHbie MHTepBa/ibi. 
31 
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□noowiqw A oxyMeHru yicaaaHn b rrpojoiixeHHH rpa^ C. Q m 0 nareHTax-aHMo^ yKasaHu b npHnoac&HHH 

* OpsiAlia r 



Oco6we KarcropHH ccwjioshux iioKyu chtob , 
A" AOKyMeHT, onpeaenwomHft oouiHit yposeHt tcxhhkh 
E" 6ojicc paHHHft AOKyMeHT, ho onydnHKOBaHHtirt Ha aaTy 

MottayHapojuiOH noaaiH hjih nocne hcc 
O" noKyMCHT. OTHocfluiHflai k ycrHoiiy pacxpLrraio, 3kchohm- 

pOBaHHIO H TJ(. 

AOKyMeHT, ony6;iHKOBaHHi>ifl no juni MexflyHapoAHoii no- 
hhmh, ho nooie jam HcnpamHsacMoro npHopHTtrra 



T* 6ojiec homhhh floKyweHT, ony&iHKoeaHHWH noaie nan>i 
npHopHTCTa h npHscaeHHWH aJia noim Manns unoGpeTeHHa 

"X" AOKyMeHT, HMdouiHH HaH6onee 6iiM3Koc OTHoaieHHe k npcaMCTy 
noHCKa, nopoMauiHfl HOsvnHy h K30 6peTaTCJi b ck kh ypoeeHb 

* Y " noKyMCHT, nopoHauwH H3o6peraTcnbcJCHH ypoBeHb b cose- 

T3HHH C OAHHM HJIH HCCKOJI bJCHMH AOKyMCHTaMH TOft Xe 

KaTeropHH 

'&" AOKyMeHT. gangHjiuHftcg nareHTOM-aHanoroM 



HaTa fleHCTBHTentHoro 3aBepuieHHfl MexaynaponHoro noncjca 
30 HHBapH 1998 (30,01.98) 



JIaTa OTnpaaKH Hacroaiuero orHcra 0 MeamynapoaHOM 
noHCKe: 25 Mapra 1998 (25.03.98) 



H aH MeHOBan He h aApec MexayHapoAHoro noncxoBoro opnwa: 
BcepoccHttcKHfl HayHHo-HccnejioBaTentcKHH HHcnnyr 
hhcthtvt rocyaapcrBeHHOH naTeHTHott 3KCnepTH3W, 
Poccmi, 121858, MocKBa, EepexKOBCieaji Ha6., 30-1 
Oaxc: 243-3337, Tejierami: 1 14818 nOJXAHA 



OopMa PCT/ISA/210 (BropoH jihct) (Hiojib 1992) 



ynonHOMOHCHHoe jihuo: 

A.nerpoB 
TenecfroH N>: (095)240-5888 



